All these iniquities are founded on the false idea, that money is but a sign.
on this work but differs in two important respects. First, to develop a framework that explains the effects of continental note emissions, the specific form of tax backing for these notes is described. Second, a real demand for money as a medium of exchange is assumed. The inclusion of a real demand for money entails a possible consumer surplus from money holdings, which implies the potential for monetary scarcity in the sense of Friedman.5
I. EQUILIBRIUM MONETARY SCARCITY: BEN FRANKLIN AND ADAM SMITH
The desire to alleviate monetary scarcity was the principal motivation for Benjamin Franklin's advocacy of monetary emissions in Pennsylvania. Franklin was among the most articulate advocates of expanding the government's role in money creation. In 1729, at the age of twentythree, he wrote "A Modest Inquiry into the Nature and Necessity of a Paper Currency," a polemic supporting the creation of land banks in Pennsylvania. Franklin argued that the expansion of properly backed paper currency could have a lasting real effect on the aggregate stock of money and the extent of trade. ' Franklin focused on the favorable developmental consequences for a capital-poor, land-rich economy of being able to substitute paper for exportable specie. Franklin expounded on the virtues of multiple deposit expansion in Europe and the great saving enjoyed through fractional reserve banking and consequent reductions in specie holdings. The mortgage-backed currency issued by land banks, he reasoned, would be even more efficient because it would not direct any real resources to production of the exchange medium. In addition to the s Consumer surplus refers to the utility gain from consumption over and above the cost of consuming. Consumers pay a price in foregone interest earnings equal to the marginal gain from holding a unit of money, but they receive utility from infra-marginal money holdings in excess of this cost. 6 See Jared Sparks, ed., The Works of Benjamin Franklin (Boston, 1840), vol. 2. Franklin argues that abundant money leads to lower interest rates, greater production, immigration, and specialization by enhancing the rapid settlement of debts and by insuring that traders will always be able to purchase the bundle of goods they desire. Furthermore, in a currency-scarce economy, merchants who deal in foreign goods often are forced to pay wages and debts in kind from inventories, and thereby promote the consumption of foreign goods to the detriment of local commerce. In this context, land-backed paper money has a developmental "bootstrapping" role in moving the economy beyond a critical initial threshold which allows exchange and specialization to thrive, given that settlers are land-rich, lack tradeable wealth, and face limits on borrowing abroad.
wealth-creating advantages of paper money, Franklin argued that paper provides a preferable medium of exchange because it is lighter and does not lose value by wear.7
Franklin addressed opponents of land banks who claimed that an increase in money always led to inflation. He maintained that credible land-backed money would not be inflationary, in part because its creation corresponded to the earmarking of a set of real assets which backed it.8 The importance of backing in determining the value of money was extended by analogy to the government's use of its assets (future taxes) as a means of redeeming and giving value to its debts, including currency. Noteworthy American proponents of this view included Franklin, Robert Morris, Gouverneur Morris, Alexander Hamilton, James Madison, and John Adams.
Adam Smith, in The Wealth of Nations, describes the two components of tax-backed money's value which determine its price in the market-namely, future taxes and interim liquidity benefits:
A prince who should enact that a certain proportion of taxes should be paid in a paper money of a certain kind, might thereby give a certain value to this paper money, even though the time of its final discharge and redemption should depend altogether on the will of the prince. If the bank which issues this paper were careful to keep the quantity of it always somewhat below what could easily be employed in this manner, the demand for it might be such as to make it even bear a premium, or sell for somewhat more in the market than the quantity of gold and silver for which it was issued.9
Adam Smith argued that the demand for money-like debt depended not only on the backing of money, but on the sufficiency of the supply of competing liquid claims in the economy as a whole. He allowed money demand, as well as land or tax backing, to influence the value of money-like claims through the liquidity premium money enjoys.10 These two determinants of the value of money are incorporated into a formal model, presented in the Appendix, which forms the basis for analyzing colonial and revolutionary monetary experience. The essential features of the formal model are intuitive. A promise to redeem paper money for specie (or specie tax obligations) at a future date fixes the expected future real value of the paper currency. This is true even if the public is uncertain whether or to what extent the government will fulfill its promise to redeem the currency. While not all colonial currency issues promised specific dates of redemption, this was often the case.1' The relevance of this assumption for the continental is discussed below. The real future backing of paper currency implies that an increase in nominal paper money can lead to an increase in real paper money.
By increasing real paper money the government allows individuals to conserve specie holdings and increases social wealth.12 By providing current securities to be redeemed by future taxes, the paper emission might increase wealth by more than the amount of specie displacement if individuals value future tax obligations using a high discount rate."3 Furthermore, if paper money is a superior transacting mediumbecause it is lighter and of smaller denomination than specie-then its availability increases economic welfare by even more than these pecuniary benefits by allowing individuals to economize on transacting costs. As long as the level of real balances is below the level of the optimal money supply, there is an opportunity for the government to alleviate notional scarcity by increasing the supply of paper money. Increases in the nominal supply of money which are not backed with anticipated future taxes, however, will not increase the real supply of paper money or the level of social welfare.
II. COLONIAL MONETARY REPIMES AND MONETARY SCARCITY
The tax-based framework describes an obvious connection between fiscal policy and the value of paper money, noted most recently by 11 In "Colonial Monetary Standards," Wicker points out that currency issues during the Seven Years' War typically had promised terminal dates of redemption.
12In "Further Evidence," Bruce D. Smith claims there was a positive correlation between specie flows and paper money issues, rather than the negative association which specie displacement by paper would imply. He argues this is evidence against competition in demand between specie and paper monies. Smith's argument relies implicitly on the assumption that changes in the supply of bills were uncorrelated with changes in the level of demand for money. If money supply were procyclical, however, increases in real paper money would not necessarily be associated with outflows of specie. Lester's discussion of the factors influencing the timing of currency issues in Pennsylvania, New York, New Jersey, and Delaware argues for an important connection between changes in the supply and demand for paper money. He shows that paper currency was issued to stimulate the economy; thus currency issues were procyclical. Lester also argues that noninflationary currency issues led to specie resource savings, increased prosperity, and an environment conducive to financial contracting (for example, p. 133 These patterns are reflected in Table 1 . In regimes of poor tax backing, Rhode Island and Massachusetts before 1750, changes in nominal money are associated with changes in price rather than real balances. In regimes of strong tax backing, New York and Pennsylvania, for example, increases in nominal money supply are associated with a one-for-one rise in real paper balances."5 In summary, money was unnecessarily scarce in the colonies. In some, taxation was the binding constraint on real paper money expansion, but in others although the tax base would have supported a larger supply of real balances, nominal money was kept low. In all cases, the real supply of paper money could have been increased by a combination of increased taxation and nominal emissions. The greatest source of increase in liquidity during the early war years, however, was the bills first authorized by the Continental Congress in May 1775. By the end of 1776, Congress had issued $25 million in continentals for which it received $21 million in specie value.18
III. CURRENCY SUPPLY, TAX CONSTRAINTS
The first continentals were issued to pay for outfitting the army. When Congress issued its first paper bills, it had no intention of fighting a protracted war with Great Britain or of financing large expenditures by money creation. Forming an army was a threat, a bargaining chip to use in obtaining concessions from Great Britain, a demonstration of the colonies' unity and resolve. Similar threats had proven successful in the past in securing the repeal of the Stamp Act and the Townshend Act.
Initially, other means of financing the emergency expenditures were not feasible. There was little time to set up institutions for adequate taxation. Moreover, Congress lacked the power to tax and was disinclined to do so-taxation without adequate representation was a sensitive issue in 1775. And there was insufficient time to place domestic and foreign loans initially.'9
The value of the continental rested on the reliability of future real taxation per unit of nominal issue. The bills all promised redemption according to the stipulation of Congress, which had promised to redeem them on specific dates, beginning in 1779. Though Congress had no power to tax, the delegates to the convention pledged joint and several liability on behalf of the individual colonies, and specific colony quotas were established on the basis of population. Congress suggested that each colony create a sinking fund to demonstrate good faith. The prevailing belief that these issues would be limited nominally, along with the belief that unused government procurements and future taxes would sink them, allowed the bills to trade at par with specie until mid-1776.
The profound increase in real balances which state and congressional emissions entailed indicates that the two-and-one-half million colonial Table 2. inhabitants were willing to hold much more than the meager real supply of paper currency in circulation before the war. Though it is customary for money demand to rise during wartime-presumably because of a desire to increase the proportion of mobile, concealable wealth-the rise in real balances seems too large to attribute to a change in money demand. Later, during the time of greatest national crisis, when one would expect money demand to have risen to its height, real papermoney balances fell dramatically, as Figure I demonstrates.2 The bills began to depreciate relative to specie in mid-1776. Table 2 summarizes data on currency issue and the rate of depreciation from 1775 to 1781, after which the bills ceased to circulate. The depreciation of the currency and the decline in real money balances coincided with decaying confidence in the ultimate redemption of the bills. A variety of factors contributed to the changing valuation of money from November 1776 to May 1781 battle successes and failures, the French alliance, government indexation policies (discussed further below)-all precipitated appreciation or depreciation through their impact on anticipations of future redemption.
Congress repeatedly expressed a desire to maintain the currency at par to establish a favorable reputation for future financing and to minimize the cost per dollar issued of current financing. The early slippage in the value of bills caused congressional concern. In late 1776 and early 1777 Congress responded to the continuing depreciation of its bills by asking the states:
(1) To accept congressional bills as payment for state taxes at par with state bills, and to force private parties to exchange congressional bills at prevailing specie prices. The states complied with this request in piecemeal fashion, though the regulations of private commerce were mostly ineffectual. The main effect of these laws was to link the value of state bills to the depreciating continentals.
(2) To cease issuing new state bills, and instead to meet local fiscal needs with taxation. On the whole the states acceded to this request until the acceleration of state bill issues in 1780. (3) To begin sinking tax quotas in order to inspire confidence in the sagging currency. This request was not met to any significant degree.21
For the next three years Congress struggled simultaneously to finance war needs and support its currency. It continued appeals to the states for quota sinking funds and reiterated its promise of full redemption. It experimented with alternative means of finance including lotteries, piracy, domestic loans, and foreign loans; but these sources were insufficient to support the war effort. Most of the funds borrowed from abroad were needed to maintain hard-currency interest payments on loans. Roughly 40 percent of the total cost of the war-some $38 million (specie equivalent)-was financed by continental issues. Receipts from domestic national loans financed roughly 10 percent of the cost of the war, while state debt issues and seizures of property accounted for respective shares of 18 and 17 percent. Foreign loans raised less than 8 percent of the total, and taxes accounted for only 6 percent. Three important events coincided with an acceleration of depreciation from late 1778 through 1779: 1) 170 percent nominal money growth during 1778; 2) in mid-1779, the indexation of domestic loans and public servants' wages (made retroactive to 1778 for loans) to the rate of bill creation, which extended the indexation rule established for soldiers' pay in December 1776; and 3) defeats in the South. These events led people to revise forecasts of future expenditure upward and the probability of redemption of bills downward.
In late 1779 Congress launched a campaign to convince people that it would redeem its obligations in full, but words were insufficient to stop speculation against the bills. By the end of 1779 Congress had ceased issuing bills; rather it relied on specific supply requisitions from the states and the seizure of property by troops on an ad hoc basis in exchange for certificates of indebtedness. Still the bills continued to depreciate.
In March 1780 Congress made a last ditch effort to halt depreciation by reducing the promised specie backing of bills to one-fortieth of par, which was roughly the market value of the bills at the beginning of 1780. Congress also proposed that the states declare a special tax for which bills would be receivable relative to specie at forty for one. At the same time, Congress proposed to issue one-twentieth of the outstanding stock of old bills in paper of a new tenor-indicating an intention effectively to double the existing nominal bill supply. The states (except Massachusetts) refused to accept the old currency in payment for taxes at the rate of forty for one; instead they indexed the bill/specie exchange rate for tax payment to the prevailing market rate. Thus the states accepted bills on the same terms as private parties, rather than providing the notes with any backing. Without the tax backing of the states, the continental continued to depreciate, even though its nominal supply remained unchanged. In fact, it depreciated exactly in proportion to the announced effective increase in nominal currency, despite congressional assurances. As Gouverneur Morris writes:
The moment when former promises are demonstrated to be fallacious, is not the moment to make new promises. The strict connections between the new paper and the old injured it, because the depreciation of the old from forty to eighty, necessaryly [sic] brought down the new to two for one.23
By mid-1781 continentals had ceased to circulate and were held from that time on solely as a speculative store of value. Specie imports and new state bill issues became the media of exchange. Congressional power and credit were at an all-time low. Individual states were financing and organizing their activities in an uncoordinated fashion. Specific supply requisitions and seizures of property led to inefficient allocations, high transport costs, public resentment, and the misuse of authority by government officials. A dramatic improvement came when Robert Morris resuscitated the credit of the government by pledging his own assets as backing for government obligations (called Morris notes and warrants). He contracted with private merchants to supply troops on the basis of competitive bidding. Morris also took out loans on the government's behalf from the newly organized, privately held, Bank of North America.
Morris's personal backing was not a long-term solution to the government's credibility problem; it was the temporary substitution of credible private credit for defunct public credit. All attempts to provide the government with its own source of revenue (and hence cred vere met with opposition by the states. Attempts to pass modest import duties were defeated by Rhode Island's opposition in 1781, and by New York's veto in 1783. Though Morris had solved the crisis of financing the war, his administration was unable to achieve a long-term solution to the problem of federal credibility. Indeed, the fate of the continental would not be decided until after the Constitution had granted the federal government a means to secure its own revenue.
Applying the Tax-Based Model to the Continental
The central assumptions of Adam Smith's analysis of paper money's value are applicable to the Revolutionary currency. Bills were initially issued with an explicit commitment to remove them four years in the future, and new emissions announced in 1780 had a six-year promised maturity. They were to be collected by the states in payment of taxes, then sent to Congress for cancellation and crediting to the states' accounts. No authority backed the currency contemporaneously. State tax collectors traded in the currency and accepted it at the market rate, but the states-and Congress itself-did not make a market in the currency or accept it for taxes at a pre-set rate of exchange. Rather they adopted indexation schedules for wages, taxes, and loan principals. The only backing was potential redemption.
The value of the promise to redeem continentals depended crucially on the ability and willingness of Congress to tax. Under the Articles of Confederation, however, only states had taxation authority, while both Congress and states could issue money and other debt. The redemption of continentals required the completion of the following chain of events: the war had to be won, Congress had to want to redeem its currency, the states had to be willing to transfer resources to Congress or to vest it with the power to tax, and the public had to be sufficiently wealthy and willing to be taxed.24 Any threat to a link in this chain of events reduced the probability of redemption. 24 The aggregate wealth to support the taxation needed to back the bills clearly existed. See the discussion in Bolles, Financial History, p. 85.
The depreciation of the currency was not uniform, nor did it correspond closely to changes in nominal supply during much of the period. While increases in nominal supply (and expected nominal supply in early 1780) often did have an inflationary effect on the value of currency, nominal issues initially led to a boom in the real supply of money rather than an offsetting increase in the price level. Moreover, much depreciation occurred in 1781, even after Congress had ceased issuing paper money once and for all.
These facts indicate that the time path of real balances was dominated by changing redemption expectations. Early issues of continentals were accepted at par because expected backing relative to currency issued was sufficient. As expected tax collections fell and the nominal money supply rose, nominal money came to exceed the level of expected backing. At this point money growth and changes in expectations of future tax collections together determined the value of money; changes in nominal money were reflected proportionately in price level changes, while changes in expected tax collections affected prices and real balances.
The realization that the British would wage war, their early successes, and their impending invasion of Philadelphia hurt the currency and reduced real balances (see Figure 1) , just as the British withdrawal from Philadelphia, the French alliance, and the small nominal emissions of 1777 helped to stabilize its value in early 1778. Though Congress seems to have wanted to redeem its bills through 1778, the indexation of loan principals and wages by Congress to the rate of bill creation in 1779 did not bode well for congressional commitment to the currency; neither did the Forty-for-One Act of 1780.
Throughout, the failure of the states to support the currency or to vest Congress with the power to tax was a primary cause of depreciation. Clearly, the states were capable of better supporting the common currency, but they chose not to. An indication of this is the relative values of state and continental notes. Like many of the other states, Pennsylvania ceased issuing its own bills from 1777 until 1780, and maintained parity in tax collection between state and continental currency during the period. After the Forty-for-One Act this changed; not only did Pennsylvania cease to maintain parity between the two types of bills, it increased its own issues greatly, despite the pleas of Congress for restraint. Table 3 shows that while the continental depreciated to a level of several hundred to one (bills-to-specie), state bills during the 1780s traded at near par with specie for much of the period.
To contemporaries it was clear that the difference between the state and continental bills was the expected value of each for extinguishing taxes. One merchant wrote: "the state money has got into very general circulation, especially since it became receivable in taxes."25 Anne Bezanson points out that the interval from 1777 to 1780, during which real currency supply was lowest, corresponds to a hiatus in merchant activity in Philadelphia, which on the basis of merchant accounts she attributes in part to the increased scarcity of a transacting medium.26
The Political Economy of Revolutionary Finance
Much still remains to be explained: why Congress issued so much currency rather than other debt, why the states did not choose to support the continental, why Congress chose to index the principal of its other debt in favor of supporting its currency, and why Congress, once given taxation power under the Constitution, chose to repudiate its commitment to currencyholders but not to other debtholders.27 Continentals were eventually redeemed for one-hundredth of their face value; at the same time, Congress redeemed its other debt and debts incurred by the states in full.
Congress was constrained to issue cash rather than to finance with other debt or taxes because it lacked power and could not compel the states to sink existing congressional debt. That a lack of access to future tax receipts can imply quantity constraints to sovereign borrowers in bond markets was as common a theme in the eighteenth century as it is today.28 25 Anne Bezanson, Prices and Inflation during the American Revolution (Philadelphia, 1951), p. 48. 26 Ibid. It is important to keep in mind that specie substitution for paper was precluded by the state of war. Only in 1780 did specie inflows begin to play a role. 27 Winning lottery tickets were repudiated as well. 28 For example, the fiscal crisis which led Louis XVI to convene the estates general was precipitated by credit rationing in foreign markets which had its root cause in the large existing debt relative to available future tax flows. If the present value of the existing tax stream is less than outstanding debt, either monetization of the debt or an increase in net taxes must result.
The fiscal reluctance of the states was the result of both strategic behavior and the practical difficulty of establishing a fair distribution of the tax burden among the states. The Articles of Confederation called for quotas on the basis of wealth, not population. No one, however, had estimated the wealth of the colonies, so population was used for the recommended congressional tax quotas. Those in poorer states felt this an unfair burden and found support in the Articles of Confederation.
From a strategic perspective, it made little sense for any state to sink its quota before the others, even if that state was willing to act cooperatively. The states had assumed joint and several liability for congressional debt, which meant that the payment of taxes by any one state did not relieve that state of potential obligations, if other states refused to pay. One might expect the result to be few tax payments, even if all states would have benefited from jointly supporting the currency. William Sumner describes the combined effect of the debate over fair quotas and the strategic play among the states:
It was impossible to know how much each state ought to pay, and there was no adequate publication of the facts as to what each state had paid. Being in the dark as to facts, each state maintained that it had paid more than its share.29
In allocating the funds at its disposal, the national authorities, empowered by the Articles of Confederation and the Constitution, chose to give preferential treatment to individuals who held debt in forms other than continentals. The policy of indexing debt principal to the rate of bill creation, begun in 1779, foreshadowed the different redemption policies followed by Congress under Hamilton's plan. The policy may be viewed as a preference for using the "inflation tax" in lieu of direct taxation. In fact, policymakers described their actions in precisely these terms. Morris writes that " . . .the depreciation of the paper money, which wiped away not less than twelve millions annually, was in effect a tax to that amount.30
Some viewed the inflation tax as the most equitable means of spreading the burden of taxation. As Franklin wrote:
The general effect of the depreciation among the inhabitants of the States has been this, that it has operated as a gradual tax upon them, and every man has paid his share of the tax according to the time he retained any of the money in his hands, and to the depreciation within that time. Thus it has proved a tax on money, a kind of property very difficult to be taxed in any other mode; and it has fallen more equally than many other taxes, as those people paid most, who, being richest, had most money passing through their hands. Equity may only be part of the motivation for taxing money balances. It may benefit the government to default on money before it does so on bonds. For example, if international bond markets are more competitive than domestic currency markets, governments may choose to favor bondholders over currencyholders. A pattern of preferential treatment to bondholders can be seen in many episodes of government financial stringency, for example, the priority given to specie redemption of bonds over the resumption of specie payments for greenbacks after the American Civil War.32 Indeed, part of the reason opponents of government paper money failed to prohibit it explicitly in the Constitution was the desire to employ it during periods of unpredictable high expenditure (for example during wartime).33 The use of currency as a war-financing expedient helps to insulate the government's reputation in bond markets by removing the need to default on some portion of government debt. Initially, at time zero (t = 0), the government issues (through a lump-sum transfer) a fixed nominal supply of noninterest-bearing bills, which fixes m at a constant level until the last period (t = x). The government (credibly) sets (the logarithm of) lump-sum taxes collected in the last period equal to T units in terms of specie. It promises to accept its bills in payment of taxes in lieu of specie at the prevailing market exchange rate in the last period, or at par (one unit of paper instead of one unit of specie), whichever implies a lower value for the bills.37 This assumption captures the upper bound of promised specie parity which placed an upper bound on the value of paper bills. 36The motivation for government intervention in the creation of paper money must rest on a comparative advantage which the government enjoys in supplying liquidity relative to private citizens. Typically, the government's claim on the future through taxation is viewed as the source of that advantage. If one defines liquid assets as those whose backing is a matter of common information, then dependable taxation would provide superior backing for liquid assets than most other forms of backing. 37 For continental notes the upper bound on their value was set by the promise to redeem the currency at par for Spanish milled dollars. Clearly, this represented the maximum future value for the currency.
The Legacy of Hyperinflation
The role of taxation in the model is to provide an endpoint condition with which to determine the time path of the price level. The money demand function alone does not provide enough information to solve for price over time, because price depends on its own rate of change (n). Typically, solutions to this problem rely on expectations of future government policy-or in colloquial terms, the "backing" of currency.
In this framework, government taxation policy fixes the marginal value of money in the last period to be equal to its value in extinguishing tax obligations. This implies two possible results. If m is less than T, nominal bills will trade at par at t = x (px = 0) and some specie, as well as all bills in circulation, will be paid in to the government as taxes. If m is greater than T, the price level (the inverse of the specie value of bills) will be greater than unity at t = x (px = m -T) and no specie will be paid in as taxes. Thus given a knowledge of T and m, one can determine pxe If there were no demand function for paper money-that is, if bills were only valued as a store of wealth-then the time path of the price level would be consistent with a constant rate of growth in the value of bills (deflation) equal to r from t = 0 to t = x. Prices of specie (and other commodities) would fall at the rate r to pay the market rate of interest to moneyholders, who in the absence of a demand for liquidity view money purely as a store of value. Given the assumption of a real demand for bills as a transacting medium during the holding period between t = 0 and t = x, however, the equilibrium time path of price depends crucially on the parameters of money demand. there must be deflation in equilibrium to make marginal money holdings worthwhile. Similarly, if available real balances at time t = x are less than the zero-inflation equilibrium level, inflation at t = x -1 is required to charge money-holders the equilibrium "price" for holding money. That is, the scarcity of real balances at t = x determines the equilibrium rate of inflation (deflation) at t = x -1. In the second case, where m is less than T and px = 0, the money-demand function implies:
(m -b) = (1 +J)Px-i, and whether there is inflation in equilibrium (px-l < 0) again depends on whether the level of real balances at the end period (now given by m) is less than the zero-inflation equilibrium level of money demand.
Which of the two government policy variables, m or T, acts as the binding constraint on real balances depends on their relative magnitudes. If m is greater than T, then raising m has no effect on real balances at the end period, and therefore, no effect on real balances for earlier periods. An increase in T, however, will increase real balances by reducing p. Alternatively, if m is less than T, an increase in T will have no effect on real balances, since the value of bills has already reached the upper bound of par. However, in this case an increase in m will increase real balances.38
Only one or the other constraint (m or T) can bind in equilibrium, but both m and T may be set at suboptimal levels. The optimal m and T-in the sense of Friedman-would maximize the present value of the stream of liquidity services moneyholders receive between t = 0 and t = x. This would imply a deflationary equilibrium. In a deflationary equilibrium, the rate of deflation declines over time because m is constant and p falls over time. Setting (b -T) equal to -r(I + j) maximizes the rate of deflation at t = x -1 by setting it equal to r, and thus maximizes the flow of liquidity services between t = 0 and t = X.39
The availability of coins or other substitutes for government-supplied paper does not fundamentally alter the results of the model. In the case of perfect substitution between paper and specie money, for example, the price of paper in terms of specie is given, as before, by taxation at the end period. The real supply of paper money displaces specie one for one, and allows it to be exported for other goods and services. This is the resource savings emphasized by Franklin.
A novel feature of this case is that total real money balances (paper and specie) are bounded from below by the zero-inflation level of money demand. Government liquidity rent (or seignorage) is limited due to the availability of an elastically supplied (perfect) substitute (specie currency) which maintains its real value in specie terms. The welfare-maximizing deflationary equilibrium-in which specie is fully displaced, and in which money earns the highest possible pecuniary return-is the same as in the case of no substitutability between paper and specie.
In the case of perfect substitutability between paper and coin, increases in paper supply cause a one-for-one displacement of specie on the margin. A more complicated and realistic model of the demand for paper money would include: a wealth effect in the money-demand function, limited substitutability between paper and coin monies due to 38 In "Fixed Exchange Rates and the Quantity Theory in Colonial America," Michener argues that fixed exchange rates rather than tax backing explain colonial price movements in many cases. Michener does not provide a convincing explanation for how fixed parities were maintained, and the evidence he presents against the tax-backing approach seems inadequate. He focuses on evidence of government deficits, tax collection fraud, and failures to retire currency issues by the alleged strong-backing colonies as evidence that their backing was in fact poor. The tax-backing model presented here requires only that individuals expect to be able to redeem currency for future taxes. Continuing reissues of currency or temporary deficits do not in themselves imply poor backing or depreciation, so long as parities in tax collection remain in force and the present value of future taxes is viewed as adequate. Moreover, one can extend this model to the case where potential rather than actual taxes back money. If credible taxation parity is maintained beyond the redempton date of bills, individuals may decide not to pay in paper currency for taxes in order to retain paper as a medium of exchange. In this case it may be that the present value of money balances exceeds the present value of future tax receipts (but not the present value of potential taxes which the government would be willing and able to levy if currency-holders came to doubt its commitment). In other words, the government could issue currency with minimal actual tax backing so long as it could levy taxes when needed to support the currency. 39 Note that the optimality of increasing the real supply of paper money by increasing taxes depends critically on the assumptions of non-distortionary (lump-sum) taxation and government transfers. These assumptions allow one to abstract from the potentially negative effects of distortions created by tax incentives and the loss of economic resources due to wasteful government expenditures. differences in denomination, weight, and resilience to wear, and an endogenous level of monetary transactions depending (positively) on the availability of low-cost paper money. Each of these elements would reduce the displacement of specie as a consequence of increases in paper money supply since the equilibrium demands for both monies would rise with an increase in paper supply.
